SUMMARY A prospective study was undertaken to establish the haematologicakand haemorheological changes associated with long standing cigarette smoking in 20 heavy smokers and to assess whether any such changes were reversible after smoking was stopped. Highly significant differences were observed in whole blood viscosity, plasma viscosity, plasma fibrinogen concentrations, packed cell volume, and carboxyhaemoglobin concentrations between smokers and non-smokers. Ten of the subjects were followed up for two weeks after stopping smoking by which time whole blood viscosity and carboxyhaemoglobin concentrations had improved significantly and indications of improvement could be seen in all other measurements. Two of these subjects were further followed up for two months when all the measured variables were comparable with those in non-smokers. No correlation could be established between carboxyhaemoglobin concentration and any of the other variables. Although patients' compliance may be difficult to obtain, further prospective studies would be required to confirm our findings. 
As a cause of disease and death smoking is today what the great epidemics were to previous generations. It is estimated that in Britain alone as many as 100 000 deaths occur each year as a result of smoking, including 25 000 in people under the age of 65. In spite of this there are still almost 20 million smokers in Britain. ' Since Patients and methods Twenty smoking volunteers, comprising 12 men and eight women with a mean age of 39 years (range 27-67), were investigated together with 20 nonsmoking controls matched for sex and age. All test subjects were heavy chronic smokers (15-60 cigarettes a day for 15-45 years). Ten were reinvestigated two weeks after completely or near completely stopping smoking (eight had stopped completely, and one continued to smoke two cigarettes a day and one five cigarettes a day). Two of these were further investigated two months after giving up smoking. 
Conversion: SI to traditional units-Viscosity: 1 mPa.s = 1cP. SD = standard deviation.
designed for red cell filtration and the results standardised to a white cell count of 7-5 x 109/1.8 5 Plasma fibrinogen, measured by the Ogston and Ogston modification of the Menzies and Ratnoff technique.9 6 Carboxyhaemoglobin concentration (%) measured spectrophotometrically. Analysis was performed using the paired t-test for small numbers.
Results

SMOKERS v NON-SMOKERS
Highly significant differences were observed in whole blood viscosity at all the shear rates measured, plasma viscosity, plasma fibrinogen concentrations, packed cell volume, and carboxyhaemoglobin concentrations ( Table 2 and Figs 3 and 4 show the differences obtained after cigarette smoking was stopped for two weeks and that only those relating to carboxyhaemoglobin concentrations and whole blood viscosity at a shear rate of 0-1/s in men ( and two months after smoking had been stopped. Fig. 3b Red cell filterability index before and at two weeks and two months after smoking had been stopped.
In view of these findings the relevance of a single measurement of carboxyhaemoglobin is open to question. In a recent study Ho Yen et al reported that smokers, averaging 25 cigarettes a day, produced no change in their carboxyhaemoglobin concentration after their cigarette consumption had been halved. 24 Our findings do not agree with these results, but in our follow up study the volunteers had completely or nearly completely stopped smoking, whereas all the subjects in that study were still smoking 10-15 cigarettes a day. Though it is therefore not surprising that carboxyhaemoglobin concentrations dropped significantly in our subjects, we would at the same time contend that these concentrations are more dependent on the way cigarettes are smoked than on their number.
Several studies have shown that the metabolic and haemorheological responses to cigarette smoking vary with sex. Thus Hill et al showed higher plasma thiocyanate concentrations in women than in men when both sexes smoked more than 20 a day, and they also showed that older men seem to metabolise nicotine to cotinine less efficiently than women.22 Fig. 4a Haemoglobin concentration (gldl) before and at two weeks and two months after smoking had been stopped. Furthermore, it was only in male smokers that Grigoleit and coworkers found red cell filtration to be decreased'2 and Ehrly etal found whole blood viscosity to be increased. '6 These differences between the sexes have not been adequately explained although different smoking habits may be the cause of the discrepancies. In this context it is interesting to note, however, that the whole blood viscosity improved significantly only in men after cigarette smoking had been stopped.
In this study we showed that cigarette smoking has several deleterious effects on the properties of blood flow and that these are quickly reversible or partly so once smoking has stopped. Though patient compliance is difficult to obtain, further prospective studies should be attempted to confirm the early improvements we noted and to assess whether they would be maintained for longer periods. Finally, we emphasise that the measurement of carboxyhaemoglobin should not be used as an index of inhalation of smoke.
